Estradiol-17 beta has a biphasic effect on oxytocin secretion by bovine granulosa cells.
The peptide hormone oxytocin (OT) and its mRNA are synthesized by bovine granulosa cells. Bovine granulosa cells isolated before the preovulatory LH/FSH surge secrete low amounts of OT and respond to gonadotropins with an increase in OT secretion. After the LH/FSH surge, basal OT secretion increases 20-fold. At the same time, dramatic changes in steroidogenesis occur in the preovulatory follicle. Estradiol-17 beta production is high before and declines after the LH surge. The objective of this study was to determine whether steroid hormones, particularly estradiol-17 beta, influence OT secretion by bovine granulosa cells. Heifers (n = 5) were injected with prostaglandin F2 alpha (PGF2 alpha) on Day 7 of the estrous cycle to induce luteolysis. Preovulatory follicles were obtained during the ensuing follicular phase, 24 h after PGF2 alpha injection (about 24-36 h before the expected time of the preovulatory LH/FSH surge). Granulosa cells were isolated and cultured for 5 days in defined medium containing graded doses (0, 0.001, 0.01, 0.1, 1, 10 micrograms/ml) of estradiol-17 beta, testosterone, or progesterone. Media were collected daily and assayed for OT by radioimmunoassay. Addition of 0.001 or 0.01 micrograms estradiol-17 beta/ml stimulated OT secretion by granulosa cells by about 75% during the last 2 days of culture (p < 0.01). In contrast, estradiol-17 beta at high doses (1 and 10 micrograms/ml) inhibited OT secretion by 45-85% (p < 0.01). Therefore, estradiol-17 beta had a biphasic effect on OT secretion by granulosa cells.(ABSTRACT TRUNCATED AT 250 WORDS)